# 



We claim 

1 A method for archiving nucleic acid, comprising: 

a) contacting a sampld containing said nucleic acid with a solid phase matrix 
under conditions that allow said nuclei acid to become tightly bound to said matrix, wherein 
said matrix is a specific binding material having one or more electropositive materials rendered 
hydrophilic, said electropositive material comprising elements selected from the group consisting 
of aluminum, titanium, zirconium, hafiiiU, scandium, yttrium, lanthanum, vanadium, tantalum, 
chromium, molybdenum, tungsten, boroA, gallium, indium, germanium, tin, and lead; and 

b) storing said tightly boiiid nucleic acid on said solid phase matrix. 

2. The method of claim 1, wlLrein said matrix is selected from the group consisting 
of aluminum oxide, titanium oxidlfTijOjl and modified zirconium dioxide (ZrOz). 

3. The method of claim 1 , whiein said matrix is selected from the group consisting 
of alpha aluminum oxide, gamma aluminJrQxide and an aluminum oxide thin-film of mixed 
composition. 

4 The method olclaimL whep^Wd matrix is TiaOs . 
5 . The method of claim 1 , wherein saichQafrix is modified ZvOi- 

5 The method of clainH: whereiU said nucleic acid is selected from the group 
consisting of double stranded DNAr^ingle strLded DNA, RNA, or PNA. 

7. The method of claim 1 , whereinlsaid nucleic acid is double stranded DNA, and 
step (a) further comprises addil^Ib^ffer that \\ows said DNA to be bound to said matrix as 
single stranded DNA. 

8. The method-of-elaifflj, wherein slid buffer is selected fi:om the group consisting 
of guanidine thiocyanate-based buffers, alkaline ^fers, lithium chloride, and detergent based 
buffers. 

9. The method of claiitTrwherein sai^^ sample contains both DNA and RNA, and 
step (a) is performed under conditions wherein said matrix exclusively binds said DNA. 

10. The method oHtoiP^wherein saidlconditions comprise adding to said sample a 
buffer selected from the group consisting of guanidile thiocyanate-based buffers, alkaline 
buffers, lithium chloride, and detergent based buffer^prior to contacting said sample with said 
solid phase matrix. 
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11. The method of-cl^ 9, wlSerein said conditions comprise adding to said soHd 
phase matrix a buffer selected from the grL consisting of guanidine thiocyanate-based buffers, 
alkaline buffers, lithium chloride, and dete^ent based buffers prior to contacting said sample 
with said solid phase matrix. 

12. The method of etaii^l, wherU said sample contains both DNA and RNA, and 
step (a) is performed under conditions whereli said matrix exclusively binds said RNA. 

13. The method of claijtUJ, wherL said conditions comprise adding a DNA 
degrading reagent to said sample prior to contLing said sample with said solid phase matrix. 

14. The method of claim 13, whereil said DNA degrading reagent is DNAse. 

15. The method of clahJa wherein Lid sample is selected from the group consisting 
of blood, stool, sputum, mucu^^^al fluid, vLinal fluid, cerebral spinal fluid, serum, urine, 
saliva, teardrop, biopsy samples, histological tissles, tissue culture products, bacterial cultures, 
swabs, agricultural products, enviromnental samples, waste water, drinking water, foodstuff, and 
air. 

16. The method of claim 1, wherein^ai|lsolid phase matrix is coated on the surface 
of a substrate. 

17. The method of claim 15,(^hereinsAl^bstrate is a glass or polymeric material. 

18. The method of ckh^lX wHiFd^sak su^rate is in the shape of tubes, plates, 
membranes, capillaries, slides, b^s, microparticlel fibers>ic^hamiels, and microarrays. 

19. A method of amplifying one or more target nucleic acids, comprising: 

a) contacting a sample containing said one or more target nucleic acids with a 
solid phase matrix and a buffer that allows said one ol more target nucleic acid sequences to 
become tightly bound to said matrix as single-strandei target nucleic acid, wherein said matrix is 
a specific binding material having one or more electropositive materials rendered hydrophilic; 

b) contacting said matrix-bound targeJ nucleic acid with a set of primer nucleic 
acid sequences and a buffer that allows said primer seqjiences to hybridize to said matrix-bound 
target nucleic acid; and 

c) amplifying said one or more target nucleic acid to produce an ampUfied reaction 

mixture, wherein said target nucleic acid sequence remiins tighfly bound to said matrix. 

20. The method of clain^wherein said buf er in step (b) reduces binding of said 



primer set to said solid phase matrix 
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21. The method of claim 19, whelin said electropositive material comprises elements 
selected from the group consisti^f aluminuL, titanium, zirconium, hafnium, scandium, 
yttrium, lanthanum, vanadium, tantalum, chromium, molybdenum, tungsten, boron, gallium, 
indium, germanium, tin, and lead. 

22. The method of claim 21, wherein said matrix is selected from the group 
consisting of aluminum oxide, tiJ^ oxide (Ti^Oa), and modified zirconium dioxide (Zr02). 

23. The method of claim 19, wheretn said matrix is selected from the group consisting 
of alpha aluminum oxide, gamma aluminum ojcide and an aluminum oxide thin-film of mixed 
composition. 

24. The method of claim 1 9, whereiVi said matrix is Ti203. 

25. The method of cldJin^, whereik said matrix is modified ZrOa 

26. The method of clai^, whereii said buffer in step (a) is selected from the group 
consisting of guanidine thiocyanate^sed buffej-s, alkaline buffers, lithium chloride, and 
detergent based buffers. 

27. The method of daiiiU9^ereinlsaid buffer in step (b) is a phosphate buffer. 

28. The method of claim l/ whereirl said target nucleic acid is selected from the 
group consisting of double strand^dl^NA^sii^^ DNA, RNA, or PNA. 

29. The method of clmm49, wherein Lid target nucleic acid is double stranded DNA 
and said buffer in step (a) allows said DNA to be L Jnd to said matrix as single stranded DNA 

30. The method of claiinl9^ wherein skidlampUfication methodology is selected from 
the group consisting of PGR, SDA, NASBA, IsoC^, kcA, Q beta replicase, branched chain 
DNA, RT-PCR, and unwinding coil amplification. 

31. The method of clairnl9, frirther con^rising repeating steps (b) and (c) one or 
more times. 

32. The method of claim 1 9, wherein saii sample comprises two or more target 
nucleic acids and said two or m^^Tterget nucleic aciks are amplified in series. 

33. The method of clau^ wherein said target nucleic acid contains multiple target 
nucleic acid sequences , said method further comprisilg contacting said matrix-bound target 
nucleic acid in step (b) with multiple primer sets to priamphfy said multiple target sequences, 
wherein said multiple target sequences are ampUfied simultaneously. 
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34. 



The method of claim 33, iirther comprising: 



(d) dividing said pre-ampfified reaction mixture of step (c) into a plurality of 

aliquots; and 

(e) adding at least one of Isaid primer sets to each of said aliquots; and 

(f) ampUfying said aliquots. 

35. The method ofcfeiHU9, ^herein said solid phase matrix is coated on the surface 

of a substrate. 

36. The method of clairn35, 4erein said substrate is a glass or polymeric material. 

37. The method of clai^iSS, Aerein said substrate is in the shape of tubes, plates, 
membranes, capillaries, sUdes, beads, micloparticles, fibers, microchamiels, and microarrays. 

38. A method of purifying a nuileic acid present in a sample containing non-nucleic 

acid contaminants, said method comprising\ 

a) contacting said sample w^th a solid phase matrix under conditions that allow 



said nucleic acid to become tightly bound to 



said matrix, wherein said matrix is a specific 



binding material having one or more electroAositive materials rendered hydrophilic; and 



b) washing said matrix^^JoEii 



nucleic acid one or more times with a wash buffer 



to remove said non-nucleic acid cXminan1s,Uerein said nucleic acid remains tightly bound 
to said matrix during said washini^ther^jJ^Vcing a purified nucleic acid tightly bound to 
said matrix. 

39. The method of claim 38, wheiLin sW electropositive material comprises elements 
selected from the group consistiiJ^aluminLm, titanium, zirconium, hafnium, scandium, 
yttrium, lanthanum, vanadium, tantalum, chrcjmium, molybdenum, tungsten, boron, gallium, 

indium, germanium, tin, and lead. 

40. The method of claiiB^wherL said matrix is selected from the group consisting 
of aluminum oxide, titanium oxide (TijOs), aiJd modified zirconium dioxide (ZrOz). 

41. The method of claima^, where n said matrix is selected fi-om the group consisting 
of alpha aluminum oxide, gamma aluminum o^e and an aluminum oxide thin-film of mixed 
composition. 

42. The method o1r&laian38jerei(i said solid phase matrix is titanium oxide 
(TizOs). 



\\\B0 - 80148/212 - #19300 v2 1 



43 The method of claim 3 8, ^herein said solid phase matrix is modified zirconium 

oxide (Zr02). \ 

44. The method of clak;^, whWein said wash buffer is selected from the group 
consisting of water, 70% ethanol, polymerase chain reaction buffer, TRIS buffer, EDTA buffer, 
lithium chloride, and guanidium detergent bised buffer. 

45 . The method ofclaim^jjjurtller comprising: 

(c) incubating said matrix-botnd purified nucleic acid in a displacement buffer, 
wherein a small amount of said purified nucllic acid is displaced from said matrix into said 

displacement buffer; and 1 

(d) amplifying one or more tarfeet nucleic acid sequences of said displaced 

purified nucleic acid. I 

46. The method of claiia45, whereki said displacement buffer is Tris/HCl buffer or 

water. 
47. 

more times. 
48. 

of a substrate. / 1 

49. The method of clam>4^, wheremyaid substrate is a glass or polymeric material. 

50. The method of claim^S, wjKii^inkVid substrate is in the shape of tubes, plates, 
membranes, capillaries, shdes, beads, micropartiileXfibers, microchannels, and microarrays. 

51. A method of concentrating nucleicj acidNx)ntained in a sample, comprising: 

a) providing a solid phase matrix, Wherein^aid matrix is a specific binding 
material having one or more electropositive^ materLls rendered hydrophilic; and 

b) flowing said sample through or dver said solid phase matrix, wherein said 
nucleic acid becomes tightly bound to said solid phkse matrix. 

52. The method of claim^ , wherein said electropositive material comprises elements 
selected from the group consisting of aluminum, titdnium, zirconium, hafiiium, scandium, 
yttrium, lanthanum, vanadium, tantalum, chromiumlmolybdenum, tungsten, boron, gallium, 
indium, germanium, tin, and lead. I 

53. The method of clahn41^whereinsaifl matrix is selected from the group 
consisting of aluminum oxide, titanium oxide (Tijoi, and modified zirconium dioxide (ZrOj). 



The method of clairn4Murtherlcomprising repeating steps (c) and (d) one or 
The method of claim 3S^^m^ii\ said solid phase matrix is coated on the surface 
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54. The method ofcmim.^5 1 , wherein said matrix is selected from the group 
consisting of alpha aluminum oxide, gamnja aluminum oxide and an aluminum oxide thin-film 
of mixed composition. 

55 . The method of Irfaim^l , whWein said solid phase matrix is titanium oxide 
(Ti203). 

56. The method of d^mSl , wherein said solid phase matrix is modified zirconium 
oxide (Zr02). 

57. The method of ciaiin^ 1 , whlrein said sample is flowed over said matrix at a rate 
between about 0.5 mL/min and 2 mL/min. 

58. The method of claiifts^, whiein said soUd phase matrix is coated on the surface 

of a substrate. 

59. The method of cMm^S, wheitin said substrate is a glass or polymeric material. 

60. The method of clairQ^ wherlin said substrate is in the shape of tubes, plates, 
membranes, capillaries, slides, beads, micropiticles, fibers, microchannels, and microarrays. 

61 . A method of capturing a target Ucleic acid from a sample, comprising: 

(a) contacting a probe coippri:siigamrcleic acid sequence that is complementary 
to a specific sequence of said target mfcleic acik with a solid phase matrix under conditions that 
allow said probe to become tightlVbound to saik matrix, wherein said matrix is a specific 
binding material having one or n/ore electropositive materials rendered hydrophilic; and 



Vith said sample under conditions that 
to form a complex, whereby said target 



(b) contacting saic 
allow said target nucleic acid to hybridize to said probe 
nucleic acid is captured. 

62. The method of claim 61, wherein Lid electropositive material comprises elements 

selected from the group consistiiJoTaluminum, litaniuriu zirconium, hafnium, scandium, 
yttrium, lanthanum, vanadium, tantalum, chromiu^, molybHenum, tungsten, boron, gallium, 
indium, germanium, tin, and lead. 



63. 



The method of claim.^ii^'^^'^^^" ^ 



id matrix is selected from the group consisting 



of aluminum oxide, titanium oxide (TisOs), and m )dified zirconium dioxide (ZrOz). 



64. The method of clmm-64^herein sa 

of alpha aluminum oxide, gamma aluminum oxide 
composition. 
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The method of claim 61 
The method of ciMii61^ 



65. 

(Ti203). 

66. 

oxide (Zr02). 

67. The method of cl^i«Q^ 

said hybridized target nucleic acid, wh 



# 



wherein said soUd phase matrix is titanium oxide 
wherein said solid phase matrix is modified zirconium 



further comprising dissociating said complex to remove 
■ein said probe remains tightly bound to said matrix. 

68. The method of cl^i«i6lVherein said solid phase matrix is coated on the surface 
of a substrate. 

69. The method of claim^S, therein said substrate is a glass or polymeric material. 

70. The method of claii^ vLerein said substrate is in the shape of tubes, plates, 
membranes, capillaries, shdes, beads, micjroparticles, fibers, microchamiels, and microarrays. 

71. A method of coating a surfice of a plastic material with a solid phase matrix, 
wherein said matrix is a specific binding nlaterial having one or more electropositive materials 
rendered hydrophilic, said method comprising: 

a) heating said solid phas^rS^fi^ a temperature in the range of 700 to 800 

degrees C; , . 

b) cooling said ;4stic mater^l to a temperature in the range of zero to 10 degrees 

C; and 

c) contacting sWgatsis^fM matrix with said cooled plastic material, 
whereby said solid phase matrix coats a surfale of iid plastic material. 

72. The method of claim 1F71 whLin f aid electropositive material comprises 
elements selected from the group con^sting ojaluilinum, titanium, zirconium, hafiiium, 
scandium, yttrium, lanthanum, vanadium, tant|ilum,\hromium, molybdenum, tungsten, boron, 
gallium, indium, germanium, tin, and lead. 

73. The method of claim 71 , wherein said matrix is selected from the group 

;Ti203), and modified zirconium dioxide (Zr02). 
;in said matrix is selected from the group 



consisting of aluminum oxide, titanium oxide 
74. The method of claim 7 1 , wher 



consisting of alpha aluminum oxidi>mna jluminum oxide and an aluminum oxide thin-film 
of mixed composition. 

75. The method of claim^, wheijein said solid phase matrix is titanium oxide 

(TizOs). 
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76. The method of claim71 , ^lerein said soUd phase matrix is modified zirconium 
oxide (Zr02). 

77. The method of claimTl , wAerein said plastic material is in the shape of tubes, 
plates, membranes, beads, microparticles, Aers, microchannels, and microarrays. 

78. A method of coating a surfacl of a plastic material with a solid phase matrix, 
wherein said matrix is a specific binding malerial having one or more electropositive materials 
rendered hydrophilic, said method comprising depositing a thin film of said matrix material on a 

surface of said plastic material. 

79. The method of claim 78, wherin said electropositive material comprises elements 
selected from the group consistiigoT^luminuln, titanium, zirconium, hafiiium, scandium, 
yttrium, lanthanum, vanadium, tantalum, chroijfium, molybdenum, tungsten, boron, gallium, 
indium, germanium, tin, and lead. 

80. The method of claitiTTSr^hereiA said matrix is selected from the group 
consisting of aluminum oxide, titaniumWe (i^Os), and modified zirconium dioxide (Zr02). 

81. The method of claimA whereinlsaid matrix is selected from the group consisting 
of alpha aluminum oxide, gamma ^num oxiJk^d an aluminum oxide thin-film of mixed 
composition. 

82. The method of clainTTBr^herein s^id sVud phase matrix is titanium oxide 
(Ti203). 

83. The method of claim 78, wherein sdjid solid phase matrix is modified zirconmm 
oxide (ZrOa). 

84. The method of claim 78, wherein sai ( 
fi-om the group consisting of plamiaetching, chemi: 
evaporation. 

85. The method of claim 78, wherein said plastic material is in the shape of tubes, 
plates, membranes, beads, microparticles, fibers, mJcrochamiels, and microarrays. 

86. A method of coating a surface of a plastic material with a solid phase matrix, 
wherein said matrix is a specific binding material hJ^ing one or more electropositive materials 
rendered hydrophiUc, said method comprising: 

(a) chemically activating the surface if said plastic matenal; 



d matrix is^deposited by a method selected 
;al vapor dejposition, and thermal 

V 
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(b) providing a liquid precurfeor of said solid phase matrix; and 

(c) contacting said chemical y activated plastic surface with said liquid precursor. 

87. The method of claim 86, wherein said electropositive material comprises elements 
selected from the group consistingofalumi lum, titanium, zirconium, hafiiium, scandium, 
yttrium, lanthanum, vanadium, tantalum, chromium, molybdenum, tungsten, boron, gallium, 
indium, germanium, tin, and lead. 

88. The method ofclaiai86^whferein said matrix is selected from the group consisting 
of aluminum oxide, titanium oxide (Ti203),lnd modified zirconium dioxide (ZrOz). 

89. The method of c^aim^, wheVein said matrix is selected from the group consisting 
of alpha aluminum oxide, gamma aluminum bxide and an aluminum oxide thin-film of mixed 
composition. 

90. The method of claim 86, wher( ;in said solid phase matrix is titanium oxide 



(TizOs). 

9 1 . The method of claim 86, 
oxide (Zr02). 

92. The method of claim/6, wherin said plastic surface is chemically modified by 
reactive plasma etching, strong acifl treatmentWsto)ng base treatment. 
93 The method of claii!i,8^,>vfierei\i said^quid precursor is aluminum s-butoxide 

94. The method of claim 86, whereil said pl\stic material is in the shape of tubes, 
plates, membranes, beads, micropiticliBS, fiber! microcHonnels, and microarrays. 

95 . A method of coating the surface bf an oxidb substrate with a solid phase matrix, 
wherein said matrix is a specific binding material having one or more elecfropositive materials 
rendered hydrophilic, said method comprising: 

(a) combining saidmatrix with <in acidic or a basic solution that promotes 

hydrolysis of said matrix; 

(b) coating the surface of said o dde subsfrate with said mixture from step (a); 



lid solid phase matrix is modified zirconium 



and 



96. 



(c) drying said coated surface. 
The method of claim 96, wherei i said electropositive material comprises elements 



selected from the group consisting of aluminum, titanium, zirconium, hafnium, scandium. 
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yttrium, lanthanum, vanadium, tantalum,\chromium, molybdenum, tungsten, boron, gallium, 
indium, germanium, tin, and lead. 

97. The method of claim 96, w lerein said matrix is selected from the group consisting 
of aluminum oxide, titanium oxid7cS2C)3), and modified zirconium dioxide (ZtOz). 

98. The method of claim 96, wherein said matrix is selected from the group consisting 
of alpha aluminum oxide, gamma aluimhi|m oxide and an aluminum oxide thin-film of mixed 
composition. 

99. The method of claim 96, wl^erein said solid phase matrix is titanium oxide 

(TiaOs). 
100. 

oxide (Zr02) 
101. 
102. 



The method of claim 96, whA-ein said solid phase matrix is modified zirconium 



The method of ^teiHi^whe|ein said oxide substrate is glass. 
The method ofjclaim 96, wheiein said oxide substrate is in the form of capillaries, 
shdes, beads, microparticles, fibers, mlb^ochWets^and microarrays. 

103. A method of coating the^surfale of an Wide substrate with a solid phase matrix, 

wherein said matrix is a specific bkiding material having one or more electropositive materials 
rendered hydrophiUc, said method comprising 

(a) mixing said solid|phase;]jamxiith a sol comprising a metal oxide precursor 

selected from the group consisting of tetrameth^x^silane, tetraethoxysilane, titanium ethoxide, 

and aluminum s-butoxide; 

(b) depositing said mixture fromWepVa) onto the surface of said oxide substrate; 
(d) allowing said deposited mixtilre to gel on the surface of said oxide substrate; 



and 



dry on said surface. 

said electropositive material comprises 



(e) allowing said gelled mixftire td i 

1 04. The method of claim 1 03 , wherein 

elements selected from the groupcoSisting of aluminum, titanium, zirconium, hafnium, 
scandium, yttrium, lanthanum, vanadium, tantalum, chromium, molybdenum, tungsten, boron, 
gallium, indium, germanium, tin, and lead. 

105. The method of claim 103, wherein 



consisting of aluminum oxide, titami^xide (Ti2 Ds), and modified zirconium dioxide (ZrOz). 



>aid matrix is selected from the group 
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106. The method of claim 103, wlierein said matrix is selected from the group 
consisting of alpha aluminum oxid^amml aluminum oxide and an aluminum oxide thin-film 
of mixed composition. 

1 07. The method of cian»403, wl erein said solid phase matrix is titanium oxide 

(Ti203). 

108. The method of claim_103, wherein said soUd phase matrix is modified zirconium 
oxide (Zr02). 

1 09. The method of claim-l^ , whbrein said oxide substrate is glass. 

110. The method of claim403 , whtrein said oxide substrate is in the form of 
capillaries, slides, beads, microparticles, fibek microchannels, and microarrays. 

HI. A method of coating the surfade of an oxide substrate with a solid phase matrix, 

wherein said matrix is a specific binding material having one or more electropositive materials 
rendered hydrophilic, said method comprising. 

(a) subjecting a precursor of sa d solidEhase matrix to conditions that promote 
hydrolysis of said precursor to form a solution. 5lmse reaction Inixture; 

(b) coating said substrate wfth daid reaction mixture; and 

(c) allowing said coated iubstraie to dry, thereby Iforming a thin metal oxide thin- 
film of mixed composition on said substrate. 

112. The method of claim 1 \\ , wherein said electropositive material comprises 
elements selected fi-om the group consishsg^fd^^ zirconium, hafiiium, 
scandium, yttrium, lanthanum, vanadium, tantalim, chromiuik molybdenum, tungsten, boron, 
gallium, indium, germanium, tin, and lead. 

113. The method of clamHO^^hereiA said matrix is selected from the group 
consisting of aluminum oxide, titanium oxide (TilOs), and modified ^conium dioxide (ZrOj). 

114. The method of claim 111, whereiij said matrix is an aluminum oxide thin-film of 
mixed composition. 

115. The method of claim 1 1 1 , whereinlsaid solid phase matrix is titanium oxide 
(TizOa). 

116. The method of claiiiUll^ wherein ^id solid phase matrix is modified zirconium 
oxide (Zr02). 

117. The method of claim 111, wherein 



aid oxide substrate is glass. 
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118. The method of claimJTl , wh*ein said oxide substrate is in the form of 
capillaries, slides, beads, microparticles, fiberi, microchannels, and microarrays. 

119. A coated material prepared according to the method of claim IF. 

1 20. The material of ciaiiirW, wheUin said plastic is a substrate is in the shape of 
tubes, plates, membranes, capillaries, slides, b^ads, microparticles, fibers, microchannels, and 
microarrays. 

121. The material of clainU19, wherfein said coating is selected from the group 
consisting of alpha aluminum oxide, gamma aliLiinum oxide, an aluminum oxide thin-film of 
mixed composition, titanium oxide (Ti203) and Aiodified zirconium dioxide (ZrOz). 

122. A coated material prepared according to the method of«kiinKj. 

123. The material o^daiin^lMl 22 whetein said plastic is a substrate is in the shape of 
tubes, plates, membranes, capillaries, slides, bead|, microparticles, fibers, microchannels, and 
microarrays. 

1 24. The material of claiiiU22, whereinl said coating is selected from the group 
consisting of alpha aluminum oxide, gamma alumftiu^^ an aluminum oxide thin-film of 
mixed composition, titanium oxide (TijOa) Mji^Uified zirconium dioxide (Zr02). 

125. A coated material prepared/iccordinfe to the ri^etfioa~Df elai^im. 

1 26. The material ofrcteimj^, wherein ^d plastic is a substrate is in the shape of 
tubes, plates, membranes, capillaries, ijlidest b^ads, V Vp^rticles, fibers, microchannels, and 
microarrays. 

1 27. The material of claim 125, wherein said cAating is selected from the group 
consisting of alpha aluminum oxide, gamma aluniinJm o^Side, an aluminum oxide thin-film of 
mixed composition, titanium oxide (Ti203) and modified zirconium dioxide (Zr02). 

128. A coated material preparedaccording j o the hiethod OfGl^iin^I. 

1 29. The material of-elainU28, wherein sai i plastic is a subsfrate is in the shape of 
tubes, plates, membranes, capillaries, slides, beads, microparticles, fibers, microchannels, and 
microarrays. 

130. The material of'ctaimJ.^ wherein sai i coating is selected from the group 
consisting of alpha aluminum oxide, gamma aluminu n oxide, an aluminum oxide thin-film of 
mixed composition, titanium oxide (Ti203) and modi; 



131. 



A coated material prepared according 
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jied zirconium dioxide (Zr02). 
;o the method ofcteimJ.K. 




f 



132. 



The material of claim 131, wherein said plastic is a substrate is in the shape of 
s, slides, beads, microparticles, fibers, microchannels, and 



tubes, plates, membranes, capillaries, 
microarrays. 

133. The material of claim 131, whereih said coating is selected from the group 
consisting of alpha aluminum oxide, gamma aluminum oxide, an aluminum oxide thin-fihn of 
mixed composition, titanium oxide (Ti203) and i modified zirconium dioxide (ZrOa). 

134. A kit for nucleic acid manipulatio n, comprising: 

(a) a substrate having a surface elated with a sohd phase matrix, wherein said 
matrix is a specific binding material having one jar more electropositive materials rendered 
hydrophilic; and 

(b) one or more containers comprising buffers or reagents necessary for 
manipulating said nucleic acid. 

135. The kit of claiml34, wherein saijliub^rate is in the shape of tubes, plates, 
membranes, capillaries, slides beads, micron^iclk fibers, microchannels, and microarrays. 

1 36. The kit of claim434, wherein said Substrate is a polymer or an oxide substrate. 

137. The kit of claiiiU34, wherlbin said jlectropositive material comprises elements 
selected from the group consisting of aluihinum, tilanimfir«kconium, hafiiium, scandium, 
yttrium, lanthanum, vanadium, tantalum, ei^omiurJj/hiolybdeVni, tungsten, boron, gallium, 
indium, germanium, tin, and lead. 

138. The kit dfd:aim434, wherein said ftiatrix is selected from the group consisting 
of aluminum oxide, titanium oxide (TiiOa), and mollified zirconiuAi dioxide (ZrOj). 

139. The kit of TrtaiHi434^wherein said raktrix is selected from the group consisting of 
alpha aluminum oxide, gamma aluminum oxide and an aluminum oxide thin-fihn of mixed 
composition. 

The kit of claimj^ wherein said solid phase matrix is titanium oxide (Ti203). 
The kit of claim 134, wherein said so 



140. 
141. 
(Zr02). 
142. 

nucleic acid. 



The kit ofcl^itBj34, wherein said reagents include reagents for ampUfying said 




id phase matrix is modified zirconium oxide 
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